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The Dental  Serv ice  a t  NASA's  Manned Spacecraf t  Center has  several broad 

func t ions ,  a l l  of which are d i r ec t ed  t o  prevent ing o r  so lv ing  o r a l  h e a l t h  

problems which might be o r  are r e l a t e d  t o  manned space f l i g h t .  

func t iona l  areas are (1) t o  provide c l i n i c a l  d e n t a l  s e r v i c e s  f o r  a s t r o -  

nau t s  and m i l i t a r y  personnel  ass igned t o  t h e  Manned Spacecraf t  Center ,  

(2 )  t o  provide  f o r  i n f l i g h t  o r a l  hea l th  needs,  and (3 )  t o  i d e n t i f y  and 

t ake  s t e p s  toward the  r e s o l u t i o n  of p o t e n t i a l  o r a l  h e a l t h  problems i n  

manned space f l i g h t .  The Dental  Service a l s o  provides  consu l t an t  services 

t o  t h e  Di rec to r ,  L i f e  Sciences Di rec to ra t e .  

These 

C L I N I C A L  CARE OF ASTRONAUTS: 

I n  providing c l i n i c a l  care f o r  a s t ronau t s ,  t h e  key emphasis i s  i n  keeping 

wi th  t h e  b a s i c  philosophy of our  profess ion  - t h e  prevent ion  of d e n t a l  

d i s e a s e .  

u a t i o n ,  more o f t e n  i f  needed. They are taught  t h e  methods of keeping 

t h e i r  o r a l  t i s s u e s  clean and hea l thy ,  us ing  toothbrush,  p a s t e ,  and d e n t a l  

f l o s s .  The same materials are  provided i n f l i g h t  s o  t h a t  o r a l  h e a l t h  can 

be  maintained a t  a high l e v e l  during space miss ions .  

f l u o r i d e s  are a l s o  used r e g u l a r l y  t o  reduce t h e  inc idence  of d e n t a l  c a r i e s .  

The program has proven success fu l  and t h e  a s t r o n a u t s  main ta in  a h igh  l e v e l  

of gene ra l  o r a l  h e a l t h .  

rare. 

A l l  a s t r o n a u t s  are appointed each s i x  months f o r  a d e n t a l  eval- 

Topica l  stannous 

New car ious  l e s i o n s  and pe r iodon ta l  problems are 

The materials and procedures used t o  t rea t  NASA a s t r o n a u t s  are those used 

convent iona l ly  by t h e  d e n t a l  p rofess ion .  S i l v e r  a l l o y  , gold,  and com- 

p o s i t e  r e s i n s  a re  the  r e s t o r a t i v e  materials of choice.  Crowns and f i x e d  
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p a r t i a l  dentures  are  provided p a t i e n t s  when necessary.  

occurred wi th  t h e  use  of t hese  ma te r i a l s  i n  our  space missions t o  da t e .  

No problems have 

The phenomenon of barodonta lg ia ,  s o m e t i m e s  known as ae rodon ta lg i a ,  w a s  

probably t h e  f i r s t  type of d e n t a l  problem noted when man began f l i g h t s  t o  

high a l t i t u d e s .  Barodontalgia  can be descr ibed as a toothache,  sometimes 

seve re ,  which may occur when a sub jec t  i s  exposed t o  t h e  reduced barometr ic  

p re s su res  of high a l t i t u d e s .  

p i l o t s  experience t h i s  pa in  a t  some t i m e  during t h e i r  f l y i n g  careers. 

Through research ,  f a c t o r s  such as cold temperatures  and a i r  pockets  (bubbles 

t rapped under r e s t o r a t i o n s )  have been e l imina ted  as e t i o l o g i c  f a c t o r s  i n  

barodonta lg ia .  While the  exac t  mechanism remains unc lea r ,  i t  has  been 

shown t h a t  barodonta lg ia  i s  d i r e c t l y  r e l a t e d  t o  pa thos i s  of t h e  d e n t a l  pulp.  

Pu lpa l  inflammation due t o  r e s t o r a t i v e  procedures o r  deep ca r ious  l e s i o n s  

a re  t h e  most common e t i o l o g i c  f a c t o r s .  

d o n t a l  abcesses  have a l s o  been repor ted  as f a c t o r s  i n  producing t h e  some- 

t i m e s  s eve re  discomfort  of barodontalgia .  

blockage of t h e  middle ear have been i n d i c t e d  and must be  included i n  t h e  

d i f f e r e n t i a l  d i agnos i s .  W e  have noted t h a t  wi th  c l o s e  eva lua t ions  of our  

p a t i e n t s  and a t t e n d i o n  t o  minimizing i n j u r y  t o  t h e  d e n t a l  pulp when pro- 

v id ing  our p a t i e n t s  wi th  d e n t a l  r e s t o r a t i o n s ,  t h i s  p o t e n t i a l  problem has 

been con t ro l l ed .  

manned space f l i g h t s .  

INFLIGHT ORAL HEALTH NEEDS: 

I n f l i g h t ,  a s t r o n a u t s  are provided with a toothbrush,  d e n t a l  f l o s s  and 

i n g e s t i b l e  t oo thpas t e .  The toothbrush i s  s o f t ,  and the  f l o s s  unwaxed 

It i s  es t imated t h a t  a t  leas t  20% of f i g h t e r  

P e r i a p i c a l  granulomas and per io-  

A l s o ,  maxi l la ry  s i n u s i t i s  and 

We have not  had any problem wi th  barodonta lg ia  during 
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and t h i n .  The toothp ste i s  inges  i b l e  because t h e r e  i s  no p rov i s ion  

t o  empty one ' s  mouth i n  a spacec ra f t  i n  t h e  zero-G environment. 

a s t r o n a u t s  have a l l  expressed t h e i r  p l easu re  a t  having t h e s e  i t e m s  

a v a i l a b l e  t o  them during t h e i r  space miss ions .  

The 

Americans have completed about 8,000 man hours of space  f l i g h t  t o  d a t e  

and no i n f l i g h t  d e n t a l  problems have occurred.  

f o r  t r e a t i n g  i n f l i g h t  d e n t a l  problems through t h e  Apollo program o t h e r  

than some ana lges i c s  and a n t i b i o t i c s  being a v a i l a b l e  i n  the  medical k i t .  

I t  was f e l t  t h a t  t he  r e l a t i v e l y  s h o r t  du ra t ion  missions through t h e  

Apollo program e n t a i l e d  minimal r i s k .  

i t s  s i g n i f i c a n t l y  longer  du ra t ion  missions,  p re sen t s  a correspondingly 

g r e a t e r  r i s k  of i n f l i g h t  d e n t a l  problems. 

No p rov i s ions  were made 

The Skylab program, however, wi th  

Based on s t u d i e s  of man i n  o the r  i s o l a t e d  environments (polar  expedi- 

t i o n s ,  atomic submarines, e t c . )  and long-term s t u d i e s  of t h e  a s t r o n a u t s ,  

a crewman is  est imated a t  1% f o r  a 28-day, 3-man mission.  This  

p ro jec t ed  incidence is  analogous t o  a man i n  e x c e l l e n t  d e n t a l  h e a l t h  

having one such problem i n  24 years .  

up t o  56 days du ra t ion  wi th  3 man crews. It is f e l t  t h a t  a c a p a b i l i t y  

t o  t reat  i n f l i g h t  medical and den ta l  problems dur ing  these  missions i s  

e s s e n t i a l .  To t h i s  end a medical and d e n t a l  k i t  has  been developed and 

a t r a i n i n g  program es t ab l i shed .  With s o p h i s t i c a t e d  a i d s  and u l t i m a t e  

d i r e c t i o n  and con t ro l  from a d e n t i s t  i n  Mission Cont ro l ,  a s t r o n a u t s  w i l l  

b e  a b l e  t o  t rea t  many p o t e n t i a l  i n f l i g h t  d e n t a l  problems. 

l i k e l y  problems expected range  from minor g i n g i v a l  d i s turbances  t o  

Skylab miss ions  are planned f o r  

The most 
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severe t o  thach due t o  pul i t is  i n  r ev ious ly  r e s t o r e d  too th .  Den a1 

caries is  no t  expected t o  be a problem because of t h e  i n t e g r a t e d  c l i n i c a l  

d e n t a l  program a t  t h e  Manned Spacecraf t  Center .  

t i a l  problem of p u l p i t i s  i n  a r e c e n t l y  r e s t o r e d  too th ,  no d e n t a l  

r e s t o r a t i o n s  are accomplished f o r  crewmembers f o r  90 days p r i o r  t o  a 

mission.  Once aga in ,  t h e  i n t e n s i v e  d e n t a l  program a t  t h e  Manned Space- 

c r a f t  Center makes t h i s  r e s t r i c t i o n  f e a s i b l e .  

RESEARCH : 

The Dental  Service a t  NASA's Manned Spacecraf t  Center has  i n s t i t u t e d  

several  r e sea rch  p r o j e c t s  concerned wi th  manned space f l i g h t .  

To minimize t h e  poten- 

I n  keeping wi th  the  c u r r e n t  philosophy and r e sea rch  of our  p ro fes s ion ,  

w e  have undertaken i n t e n s i v e  research ,  both q u a n t i t a t i v e l y  and q u a l i t a -  

t i v e l y ,  i n v e s t i g a t i n g  changes i n  the o r a l  mic ro f lo ra  of a s t r o n a u t s  i n  

t h e  Skylab c losed  environmental  system. This  i s  being accomplished w i t h  

t h e  coopera t ion  of t h e  Univers i ty  of Texas, Dental  Science I n s t i t u t e .  

P r i m a t e s  (marmosets) have been s tudied  during a series of hypobaric  

miss ions  l a s t i n g  up t o  56 days i n  length .  The next  phase of t h i s  p r o j e c t  

c o n s i s t s  of a s tudy of t h r e e  a s t ronau t s  during a 56 day hypobaric  chamber 

i s o l a t i o n ,  and f i n a l l y ,  in-depth s t u d i e s  of microbia l  samples from t h e  

crews be fo re ,  and a f t e r  t h e  Skylab missions.  These s t u d i e s  w i l l  b e  

i n t e g r a t e d  wi th  complete c l i n i c a l  observat ions pre- and p o s t - f l i g h t  of 

t h e s e  same a s t r o n a u t s .  The purpose of t h e s e  s t u d i e s  u l t i m a t e l y  i s  t o  

confirm t h e  personal  o r a l  hygiene procedures needed t o  main ta in  opt imal  

d e n t a l  h e a l t h  during prolonged manned s p a c e f l i g h t  and t o  a i d  i n  docu- 

menta t ion  of c ross  contamination o r  i l lness events .  
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I n  conjunct ion wi th  t h e  Dental  Sciences Div i s ion  a t  t h e  U.S. A i r  Porce ' s  

School of Aerospace Medicine, a means has  been developed f o r  mixing a 

temporary d e n t a l  r e s t o r a t i v e  m a t e r i a l  i n  a zero-gravi ty  environment. 

The i n g e s t i b l e  d e n t i f r i c e  used i n  a l l  Apollo and Skylab f l i g h t s  w a s  

developed i n  t h e  l a b o r a t o r i e s  of t he  U . S .  A i r  Force Dental  Corps wi th  

f i n a l  modi f ica t ions  provided by the  Oral Physiology Research Labora tor ies  

of t h e  Veterans Adminis t ra t ion.  It has  been modified s o  t h a t  calcium 

content  has  been kept  t o  a minimum because of ongoing minera l  metabolism 

s t u d i e s  during manned space missions.  Also,  t h e  foaming agen t s  have 

been removed. It i s  i n t e r e s t i n g  t o  no te  t h a t  t h i s  t oo thpas t e  has  been 

used ex tens ive ly  i n  V.A. Hosp i t a l s  f o r  s e r i o u s l y  d e b i l i t a t e d  p a t i e n t s  - 
those  unable  t o  c a r e  f o r  themselves. I n  a s tudy  accomplished i n  s e v e r a l  

V.A. Hosp i t a l s ,  both t h e  p a t i e n t s  and p ro fes s iona l  personnel  were very  

e n t h u s i a s t i c  a t  both t h e  improvement i n  plaque sco res  f o r  t h e s e  p a t i e n t s  

and i n  increased  i n t e r e s t  i n  o r a l  hygiene by t h e s e  p a t i e n t s .  The 

p a t i e n t s  prev ious ly  had severe  den ta l  problems and i n  t h i s  program w e r e  

kep t  under c o n t r o l .  

Another r e sea rch  p r o j e c t  has  involved more e f f i c a c i o u s  means of us ing  

s tannous f l u o r i d e  f o r  t o p i c a l  app l i ca t ion .  To t h i s  end, an  e f f o r t  by 

t h e  Oral  Physiology Research Labora tor ies  of t h e  Veterans Administra- 

t i o n  has r e s u l t e d  i n  a product  i n  which s tannous f l u o r i d e  i s  placed i n  

a g l y c e r i n e  v e h i c l e  t o  form a water f r e e  compound i n  a g e l  s t a t e .  

product  may have impl ica t ions  f o r  long du ra t ion  space missions where 

this added f l u o r i d e  p r o t e c t i o n  may prove e s s e n t i a l .  

t o  d a t e  on t h e  previously mentioned d e b i l i t a t e d  p a t i e n t s  and a l s o  on 

This  

It has  been t e s t e d  
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o t h e r  p a t i e n t s  unusual ly  s u s c e p t i b l e  t o  d e n t a l  c a r i e s ,  i . e . ,  head and 

neck cancer  p a t i e n t s  who have received massive r a d i a t i o n  f o r  t h e i r  

neoplasms. Prel iminary r e s u l t s  of the  use  of t h e  stannous f l u o r i d e  g e l  

t o  p r o t e c t  t h e  t e e t h  of t hese  p a t i e n t s  have been very  encouraging. 

Other areas i n  which s t u d i e s  are being accomplished inc lude  measurement 

of t o t a l  body w a t e r  loss  by recovering deuterium oxide from p a r o t i d  

f l u i d ,  eva lua t ion  of t h e  e f f e c t s  of r a d i a t i o n  on t h e  o r a l  mic rob ia l  

popula t ion ,  and s t u d i e s  of t h e  food f o r  space missions,  r e l a t i n g  t o  i t s  

p o t e n t i a l  e f f e c t  on o r a l  h e a l t h .  

The e f f o r t s  of t h e  Dental  Serv ice  a r e  completely d i r e c t e d  t o  minimizing 

t h e  p o s s i b i l i t y  of any d e t e r i o r a t i o n  of o r a l  h e a l t h  during manned space  

f l i g h t s .  We are encouraged by our  r e su l t s  t o  d a t e .  No d e l e t e r i o u s  

e f f e c t s  on o r a l  t i s s u e s  have been observed, however we must remain a l e r t  

t o  t h e  p o s s i b i l i t y  t h a t  should such undes i r ab le  e f f e c t s  occur ,  they 

could be  d i f f i c u l t  t o  d e t e c t  and s u b t l e  i n  t h e i r  e f f e c t s .  We b e l i e v e  

w e  have made the  f i r s t  s t e p s  t o  d e t e c t  any s u b t l e  changes, should they 

occur ,  and a l s o  t o  i n t e r c e p t  them should they be  judged a t h r e a t  t o  t h e  

h e a l t h  of t h e  o r a l  t i s s u e s .  

I 


